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Abstract 
Introduction 
Two of the Four hospitals designated as Major Trauma Centres in London, United Kingdom, 
currently operate on-site helicopter landing pads. King's College Hospital (KCH) is 
constructing a third. We evaluate current trauma services at KCH, prior to the helipad 
entering service, establishing baseline workload and mortality measures. 
Methods 
We retrospectively analysed data from patients admitted 01/01/2014–31/12/2015 to 
KCH following major trauma with on-scene Helicopter Emergency Medical Services (HEMS) 
involvement (n = 427), using the Trauma Audit & Research Network (TARN) database. 
Results 
Median Injury Severity Score (ISS) of the cohort was 22 (Interquartile Range 13–30). 
Median Length of Stay was 11 days (IQR 5–24). Fifty-seven percent of the patients received 
Intensive Care Unit (ICU) admission, with a median ICU LOS of 5 days (IQR 2–12) in this 
subgroup. There was no significant difference in ISS, LOS or ICU LOS between 2014 and 
2015. 193 patients (45.2%) underwent ≥1 operation, accounting for 1276.5 hours of 
operating theatre time in total. Cox Proportional Hazards regression showed no difference 
in survival outcomes between 2014 and 2015. 
Conclusion 
Baseline workload and mortality measures were obtained, forming the basis of future 
service evaluation to assess the impact of helipad construction. 
  
Introduction 
The development of Major Trauma Networks in England was a National requirement set 
out within the revised 2010/11 NHS England Operating Framework.1,2 King's College 
Hospital (KCH) began functioning as a Major Trauma Centre (MTC) in April 2010 as part of 
the South East London Trauma Network, subsequently expanding coverage to also service 
Kent and Medway in April 2013 as the MTC for the South East London, Kent and Medway 
Trauma Network (SELKaM). 
SELKaM serves a population of approximately 4.5 million, operating a "hub-and-spoke" 
model, with KCH as the MTC supported by seven trauma units and three local emergency 
hospitals. Prehospital emergency care services within SELKaM are provided by London 
Ambulance Service and South East Coast Ambulance Service, with enhanced prehospital 
medical teams (HEMS) provided by Kent, Surrey and Sussex Air Ambulance Trust and 
London's Air Ambulance. 
Patients transported to KCH by helicopter land at a nearby park necessitating secondary 
land ambulance transfer to the hospital, with time-critical patients potentially "overflying" 
KCH to another MTC with an operational helipad. Of the 4 MTCs in London, 2 currently 
have on-site helicopter landing pads –The Royal London Hospital in Whitechapel, and St. 
George's Hospital in Tooting. KCH expects to commence operations of a newly-built 
elevated helipad within the hospital footprint in the second half of 2016. We therefore 
evaluate the current trauma services at KCH, as part of a service evaluation to assess the 
future impact of the helipad. 
Methods 
Cohort: Using data from the Trauma Audit & Research Network (TARN) database3, a 
retrospective analysis was performed of all patients admitted to KCH from 01/01/2014 to 
31/12/2015 following major trauma where there was on-scene HEMS doctor involvement. 
Ethics: Ethics approval was not required as this study was classed as service evaluation. 
The request for TARN data was locally reviewed and approved according to Trust 
information governance policy. 
Hospital Resource Utilisation: We measured monthly admission frequency, hospital Length 
of Stay (LOS), Intensive Care Unit (ICU) LOS and operating theatre utilisation –well-
recognised measures of hospital resource utilisation.4–6 TARN data was linked to the iSOFT 
Galaxy operating theatre management system database to calculate the duration spent by 
patients in the operating theatre undergoing surgery, which was defined as the time the 
patient physically arrived in the theatre/anaesthetic room until the time the patient 
physically departed theatre. 
Survival Analysis: A Cox Proportional Hazards model was constructed to compare survival 
outcomes between patients admitted in 2014 and 2015 calendar years in order to adjust 
for potential confounders.7 The following predictor variables were included in the Cox 
model: age, sex, Injury Severity Score (ISS) and year of admission. 
Statistical Analysis: All analyses were performed using R software version 3.3.1 (R 
Foundation for Statistical Computing, Vienna, Austria). 
Results 
Patient characteristics 
We identified 427 cases for analysis. The median age of the cohort was 40 (IQR 23.8–57.1) 
years. There were 27 (6.3%) paediatric patients (<16 years old). The median ISS was 22 
(IQR 13–30). Table 1 summarises the patient characteristics. 
Hospital Resource Utilisation 
The median admissions per month was 18 patients (range 9–29) (Figure 1). Case frequency 
did not follow a clear seasonal pattern. 
The cohort accounted for a total of 4358 hospital bed-days in 2014 and 3734 bed-days in 
2015. Of the cohort, 243 (56.9%) patients received Intensive Care Unit (ICU) admission, 
with a median ICU LOS in this subgroup of 5 days (IQR 2–12). The total ICU bed-days 
accounted for by this subgroup was 1054 and 1057 in 2014 and 2015, respectively. 
Summary LOS statistics are summarised in Table 1. There was no difference in hospital LOS 
or ICU LOS between 2014 and 2015 (Mann-Whitney U test, p = 1, and p = 0.3 respectively). 
In terms of operating theatre utilisation, 111 patients (26%) underwent 1 operation; 39 
(9.1%) underwent 2 operations; and 43 (10.1%) underwent ≥3 operations. In total the 
cohort accounted for 1276.5 hours of operating theatre time. The mean number of hours 
spent per patient in the operating theatre is summarised in Table 1. Theatre utilisation by 
month appeared to loosely correlate with case frequency (Figure 1). 
Survival Analysis 
Overall in-hospital mortality for the cohort was 9.8%. Using Cox regression, the adjusted 
Hazard Ratio (HR) was lower in 2015 compared to 2014, but this did not reach statistical 
significance (HR = 0.8, 95% confidence interval 0.4–1.4, p-value = 0.4). The Cox model is 
summarised in Table 2. 
  
Discussion 
We report a two-year cohort of patients admitted to KCH who received HEMS intervention, 
establishing baseline measures before the on-site helipad enters service. Our analysis 
demonstrates that major trauma patients consume substantial hospital resources, in terms 
of inpatient bed-days, operating theatre time and ICU resources. After risk adjustment, 
survival between 2014 and 2015 was not significantly different. 
Other groups have previously reported increased case numbers and workload following 
helipad construction at their institutions in the south of England.8,9 In the first year after 
opening in April 2014, 192 patients were admitted via the new helipad constructed at St. 
George's Hospital in Tooting (SGH), the MTC for the adjacent South West London & Surrey 
Trauma Network.10 This translated to 16 patients per month, some of whom were time-
critical patients from the SELKaM network who would have previously been brought to 
KCH. 
With the new helipad opening, we hypothesise that the major trauma caseload will be 
redistributed in South London, Kent, Surrey and Sussex. In particular, a small increase in 
caseload at KCH is anticipated due to the appropriate return of time-critical SELKaM 
network patients, who temporarily bypassed the hospital to land at SGH's helipad. The 
hospital management estimates a mean of 4 helipad landings per week (unpublished data).  
We therefore intend to repeat our analysis after the helipad has entered service, to assess 
its impact on resource utilisation and patient survival at our major trauma centre. 
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Highlights 
 
 Major trauma patients are high consumers of hospital resources. 
 Length of Stay (LOS) and operating theatre time are used as metrics to evaluate 
service change. 
 A Cox Regression Model is proposed for analysing major trauma survival with risk-
adjustment. 
  
Tables 
 
Table 1 
Table 1 Caption: A summary of patient characteristics. ISS: Injury Severity Score; LOS: Length 
of Stay; IQR: Inter-Quartile Range; SD: Standard Deviation. 
 
Characteristic 
Calendar Year 
2014 
Calendar Year 
2015 Total Cohort 
Number of cases 224 203 427 
Median age (IQR), years 41.5 (24.6–58.3) 38.1 (23.1–56.5) 40 (23.8–57.1) 
Males (%) 180 (80.4%) 150 (73.9%) 330 (77.3%) 
ISS (IQR) 20 (13–30.5) 24 (13–29) 22 (13–30) 
Median LOS (IQR), days 11 (5–25) 11 (6–23.5) 11 (5–24) 
Mean Duration spent in 
Operating Theatre (SD), hours 
3.6 (5.8) 2.4 (4.6) 3 (5.3) 
Inpatient Deaths (%) 25 (11.2%) 17 (8.4%) 42 (9.8%) 
 
  
Table 2 
Table 2 Caption: Cox Proportional Hazards Model comparing 2014 to 2015, adjusting for ISS, 
age, sex and year of admission. ISS: Injury Severity Score. 
 
 Predictor 
Variable Coefficient Hazard Ratio 
Std. error 
of coefficient z statistic p-value 
ISS 0.051 1.052 0.011 4.655 <0.001 
Age 0.024 1.024 0.008 3.193 0.001 
Sex = Female Reference 
Sex = Male -0.379 0.685 0.339 -1.116 0.264 
Year = 2014 Reference 
Year = 2015 -0.264 0.768 0.317 -0.831 0.406 
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Figures 
Figure 1 
Figure 1: Case frequency and theatre utilisation by month in 2014 (A), and 2015 (B). 
 
